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T«fcfcLT3tfy.^-fcLT&!3tiJU #W:PPTA 
(D[l^J(t€riy^Ufc^C^2. Old l/gf$)o 

[0 0 4 7] 2. ilfflPPTAK-^II 
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15 ju mX'ffa 0 . 1m mJ£JLT<£> 7^7'y J§ #;<73PPTA 
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Og»U ^ fjtc^ y/o t>7;u=i-/^ 5 g « 
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15m m<Z)ffi;?$fiW y ^J" ^ ^ / <— /K 

M-2 0 0) ^#?Lf(?)PPTAilT:m H/££tl 
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JPHRL-^wa^USfiO c c/s e c, rteSfitn:«l 0 

0 QJ^Xtfcofc. 
[0 0 6 0] $mM4 

1. il^PPTAK- ^fSJ* 
HJSfiSJlWl. ©PPTAK-^lOOg^ 
?fiKff, ^^A^ &&XMti^l\U*^['t%> 5 0 0 
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(54) PARAARAMID POROUS FILM AND CELL SEPARATOR USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide paraaramid porous film consisting of porous 
paraaramide with micropores and thermoplastic polymer which melts by heat when heated up, 
and provide a cell separator with shut-down function using this porous film. 
SOLUTION: This paraaramide porous film consists of at least two layers such as a resin layer 
with a void comprising paraorientated aromatic polyamide and a resin layer with a void 
comprising thermoplastic polymer. When a temperature rises, the resin of the resin layer 
comprising the thermoplastic polymer melts and finds its way into the void of the resin layer 
comprising the paraorientated aromatic polyamide to block the void. Consequently, the resin 
layer comprising the paraorientated aromatic polyamide maintains its film form. Another 
objective cell separater is formed by using the porous film. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A resin layer which has a void which consists of Para orientation aromatic polyamide. 
Thermoplastic polymer. 

It is the PARAARAMIDO system porosity film provided with the above, resin which consists of 
this thermoplastic polymer carries out melting at the time of a rise in heat, a void of a resin layer 
which consists of Para orientation aromatic polyamide is blockaded, and a resin layer which 
moreover consists of Para orientation aromatic polyamide maintains film form. 

[Claim 2]A resin layer which has a void which consists of Para orientation aromatic polyamide. 
A void which consists of thermoplastic polymer. 

It is the PARAARAMIDO system porosity film provided with the above, resin of a resin layer 
which consists of this thermoplastic polymer carries out melting at the time of a rise in heat, a 
void of a resin layer which consists of Para orientation aromatic polyamide is blockaded, and a 
resin layer which moreover consists of Para orientation aromatic polyamide maintains film form. 

[Claim 3]The PARAARAMIDO system porosity film according to claim 1 or 2, wherein resin which 
consists of thermoplastic polymer is polymer which carries out melting below 250 **. 
[Claim 4]In a polar amide system solvent which dissolved a chloride of a layer which consists of 
a thermoplastic polymer solution which distributed thermoplastic polymer in a solvent, and an 
alkaline metal or alkaline-earth metals, or a polar urea system solvent, A layer which consists of 
a dope of the Para orientation aromatic polyamide polymerization liquid manufactured by carrying 
out the condensation polymerization of the Para orientation aromatic-dicarboxylic-acid halide to 
Para orientation aromatic diamine, The PARAARAMIDO system porosity film according to any 
one of claims 1 to 3 obtaining by producing two-layer at least and subsequently drying. 
[Claim 5]In a polar amide system solvent which dissolved a chloride of an alkaline metal or 
alkaline-earth metals, or a polar urea system solvent, In the Para orientation aromatic polyamide 
polymerization liquid manufactured by carrying out the condensation polymerization of the Para 
orientation aromatic-dicarboxylic-acid halide to Para orientation aromatic diamine, The 
PARAARAMIDO system porosity film according to any one of claims 1 to 3 obtaining by 
producing a dope which distributed a thermoplastic polymer particle and subsequently drying. 
[Claim 6]Para orientation aromatic polyamide polymerization liquid a chloride of an alkaline metal 
or alkaline-earth metals in a polar amide system solvent which dissolved two to 10weight %, or a 
polar urea system solvent, 0.94-0.99 mol of Para orientation aromatic-dicarboxylic-acid halide is 
added to 1.00 mol of Para orientation aromatic diamine, The PARAARAMIDO system porosity 
film according to claim 4 or 5, wherein the Para orientation aromatic polyamide concentration 
manufactured by carrying out a condensation polymerization at temperature-20 **-50 ** is Para 
orientation aromatic polyamide polymerization liquid which is 1 to 1 0%. 

[Claim 7]A separator for cells which uses the porosity film according to any one of claims 1 to 6, 
and is characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the PARAARAMIDO system porosity film which 
consists of a resin layer of the porosity of the Para orientation aromatic polyamide (it may be 
hereafter called PARAARAMIDO.), and thermoplastic polymer which carries out heat melting at 
the time of temperature up. It is related with the separator for cells excellent in safety and heat 
resistance provided with the shutdown function which is a use of this porosity film, and a 
mechanical property. 
[0002] 

[Description of the Prior Art]Although the lithium cell or lithium secondary battery using an 
electrolysis solution of the non-drainage system is expected very much from the characteristic 
that the high tension and high energy density are obtained, the problem which is simultaneously 
inherent, for example, the inside and outside of a cell, — simplistic — it is necessary to devise 
various edfeties for jet of the contents accompanying the rise of the battery temperature to 
depend These cells have a main structure which impregnated the electrolysis solution which 
made the separator which consists of a porosity film intervene between right and an anode, and 
dissolved lithium salt into the void of a film, and in order to solve this problem, the trial which 
adds various devices to a separator is made. 

[0003]As safety measures which a separator can contribute in a rechargeable battery especially, 
a shutdown and the short characteristic attract attention. Here with a shutdown (it is also called 
a fuse.). Battery temperature goes up according to troubles, such as overcharge and an external 
short circuit, a porous film carries out melting, and a hole is closed, and say that current is 
intercepted, and temperature goes up further, it is called short circuit a hole gets bored with a 
film greatly and connect with it too hastily again, and the temperature is called short 
temperature. Shutdown temperature is made low and the separator for cells is urged to make 
short temperature high. 

[0004]Using all the aromatic polyamide polymers excellent in heat resistance, chemical 
resistance, etc. as this separator material for cells is examined. For example, the manufacturing 
method of the porosity film is indicated to JP,S59~36939,B and JP,S59-14494,B, and it is 
suggested that it can be used as a separator for cells. To JP,H5-335005,A, the nonwoven fabric 
which consists of aramid fibers, and specifically using the Nomex (registered trademark) paper 
made from du Pont (meta-aramid paper) as a separator of a lithium secondary battery are 
indicated. Using the nonwoven fabric or paper-like sheet which also becomes JP,H7-78608,A 
and JP,H7-37571,A from meta-aramid for the separator for cells similarly is proposed. 
[0005] However, it does not have a shutdown function only with the above-mentioned aramide 
films, a nonwoven fabric, or a paper-like sheet, By methods, such as JP,S59-36939,B, a 
PARAARAMIDO porosity film cannot be obtained industrially, In the nonwoven fabric or paper- 
like sheet which consist of meta-aramid currently indicated by JP,H7-78608,A etc., the 
separator which was a thin thickness of 50 micrometers or less substantially, and is difficult to 
manufacture industrially what has sufficient intensity, and was excellent in the electrical property 
has not been obtained. Then, conventionally, the possible porosity film of thickness thin as a 
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separator of a lithium secondary battery is used, for example, Celgard by Hoechst A.G. 
(registered trademark) is suitably used as a separator of a lithium secondary battery. However, 
Celgard (registered trademark) of the product made from polyethylene or the product made from 
polypropylene was lacking in heat resistance, heat resistance was good, and a porosity film which 
was excellent in the mechanical property was desired. 

[0006]On the other hand in respect of problem solving of the safety which prevents the short 
circuit in the inside and outside of a cell, By attaching the blocking material in which heat melting 
is possible to the porosity film of thermoplastics at JP,H3~291848,A and JP,H4-1692,B, and 
covering the fine porous membrane surface by carrying out heat melting of this blocking material, 
Giving a shutdown function to the separator for cells is proposed. Making polyethylene-system- 
resin powder adhere to a polypropylene nonwoven at JP,S60-52,A and JP,S60-136161,A, 
carrying out heat melting of this powder, plugging up the hole of a nonwoven fabric, and giving a 
shutdown function to the separator for cells is proposed. However, each of these uses 
thermoplastics for the base material, and fuse temperature had the problem that a use was low 
limited in respect of safety. 
[0007] 

[Problem to be solved by the invention]PARAARAMIDO of the porosity in which the purpose of 
this invention has micropore taking advantage of high heat resistance, high rigidity, high intensity, 
and the original feature of PARAARAMIDO further of electric insulation, It is in providing the 
PARAARAMIDO system porosity film which consists of at least two or more materials with the 
thermoplastic polymer which carries out heat melting at the time of temperature up. Other 
purposes of this invention are to provide the separator for cells excellent in safety and heat 
resistance provided with the shutdown function which uses this PARAARAMIDO system porosity 
film, and a mechanical property, especially the separator for rechargeable batteries. 
[0008] 

[Means for solving problem]This invention is a porosity film characterized by comprising the 
following which consists of at least two or more sorts of resin materials with the resin which 
constitutes a void, The thing concerning the PARAARAMIDO system porosity film at which the 
resin layer which melting is carried out, and the resin which consists of this thermoplastic 
polymer enters all over the void of the resin layer which consists of Para orientation aromatic 
polyamide, blockades this void, and moreover becomes from the Para orientation aromatic 
polyamide at the time of a rise in heat maintains film form. 

The resin layer which has a void which consists of Para orientation aromatic polyamide. 
Thermoplastic polymer. 

This invention is a porosity film with a resin layer characterized by comprising the following 
which consists of more than two-layer at least, The thing concerning the PARAARAMIDO 
system porosity film at which the resin layer which melting is carried out, and resin of the resin 
layer which consists of this thermoplastic polymer enters all over the void of the resin layer 
which consists of Para orientation aromatic polyamide, blockades this void, and moreover 
becomes from the Para orientation aromatic polyamide at the time of a rise in heat maintains 
film form. 

The resin layer which has a void which consists of Para orientation aromatic polyamide. 
The void which consists of thermoplastic polymer. 

[0009]The thing concerning the porosity film with a layer produced by producing two-layer at 
least and subsequently drying this invention is characterized by that comprises the following. 
The layer which the above-mentioned PARAARAMIDO system porosity film becomes from the 
thermoplastic polymer solution which distributed thermoplastic polymer in the solvent. 
The dope of the Para orientation aromatic polyamide polymerization liquid manufactured by 
carrying out the condensation polymerization of the Para orientation aromatic-dicarboxylic-acid 
halide to Para orientation aromatic diamine in the polar amide system solvent which dissolved 
the chloride of an alkaline metal or alkaline-earth metals, or a polar urea system solvent. 
In the polar amide system solvent in which the above-mentioned PARAARAMIDO system 
porosity film dissolved the chloride of an alkaline metal or alkaline-earth metals, or a polar urea 
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system solvent, The dope which distributed the thermoplastic polymer particle in the Para 
orientation aromatic polyamide polymerization liquid manufactured by carrying out the 
condensation polymerization of the Para orientation aromatic-dicarboxylic-acid halide to Para 
orientation aromatic diamine is produced, and the porosity film produced by subsequently drying 
is started. 

[0010]This invention relates to the separator for cells which uses the above-mentioned 
PARAARAMIDO system porosity film. Hereafter, this invention is explained in detail. 
[0011] 

[Mode for carrying out the invention]The resin layer which has a void which consists of Para 
orientation aromatic polyamide (PARAARAMIDO) which is one of the fundamental components in 
this invention means the layer which consists of Para aramid resin of what is called porosity 
which has mesh shape, particle state, or a porous void. It is that from which PARAARAMIDO is 
obtained here by the condensation polymerization of Para orientation aromatic diamine and Para 
orientation aromatic-dicarboxylic-acid halide, An amide bond becomes substantial from the 
repeating unit combined at least in the orientation according to the para position of an aromatic 
ring, or it (at least the same axle or the orientation which extends in parallel is to counter 
directions, such as 4, 4-biphenylene, 1 , 5-naphthalene, 2, and 6-naphthalene). 
[0012]Specifically, they are poly (Para Feni rente REFUTARUAMIDO) and poly (and). [ paraben ] 
Poly (4, 4'-benzanilide terephthalamide), poly (the Para phenylene- 4, 4-biphenylene dicarboxylic 
acid amide), Poly (the Para phenylene- 2, 6-naphthalene-dicarboxylic-acid amide), 
PARAARAMIDO which has the structure according to the Para orientation type or the Para 
orientation types, such as poly (2-chloro phenyleneterephthalamide), p 

phenylenediamine/2, and 6-dichloro p phenylenediamine / terephthalic acid dichloride copolymer, 
is illustrated. 

[0013]In this invention, the resin which consists of thermoplastic polymer which constitutes a 
void refers to the resin which constitutes mesh shape, particle state or a porous void, and what 
is called porosity. As thermoplastic polymer, polyolefin resin, an acrylic resin, styrene resin, vinyl 
chloride resin, etc. are illustrated. In particular, polyolefin resin, such as polyethylene, such as 
low density polyethylene, high density polyethylene, and linear polyethylene, a gay, random and 
block polypropylene, and 4-methyl-1-pentene resin, is used suitably. What is necessary is just to 
carry out melting at the time of temperature up, when using it for the separator for cells which is 
a use of this invention as resin which consists of thermoplastic polymer. When using it as a 
separator of a lithium cell, it is more preferred from a point of a shutdown function that it is 
polymer which carries out melting below 250 **. these — a simple substance — or two or more 
kinds can use it, mixing. And these thermoplastic polymer can be easily made into porosity by 
using the powder which has the below-mentioned particle diameter. 

[0014]20 micrometers or less of mean particle diameter [ 10 micrometers or less of] of the 
thermoplastic polymer particle used for this invention are 6 micrometers or less still more 
preferably preferably. Limitation in particular does not have the form of particles, and even if 
spherical, it can be used also in random form. It is distributing uniformly within a porosity film, 
and a polymer particle twines round the fibril of PARAARAMIDO, and forms the void in 
prehension and the state where it was fixed. 

[0015]The resin layer which has a void which consists of Para orientation aromatic polyamide in 
this invention, The porosity film which consists of at least two or more sorts of resin materials 
with the resin which constitutes the void which consists of thermoplastic polymer, For example, 
the resin which becomes at least one side of the resin layer of porosity PARAAMIDO of fibril 
state from thermoplastic polymer twines with PARAARAMIDO of the fibril state concerned, it is 
caught, and what arranges to particle state and forms the void in the whole Para aramid resin 
layer is said. 

[0016]In this invention, thermoplastic polymer may constitute the porous layer. Namely, the 
porosity film of the resin layer which has a void which consists of Para orientation aromatic 
polyamide, and the resin layer which has a void which consists of thermoplastic polymer which 
consists of more than two-layer at least, For example, the resin layer which becomes at least 
one side of the resin layer of porosity PARAAMIDO of fibril state from thermoplastic polymer 
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twines with PARAARAMIDO of the fibril state concerned, and is caught, the void is formed, and 
what is arranged in layers in the whole Para aramid resin layer is said. 

[001 7]And resin or the resin layer which consists of this thermoplastic polymer carries out 
melting of the porosity film said to this invention at the time of a rise in heat, and it enters all 
over the void of the resin layer which consists of Para orientation aromatic polyamide, This void 
is blockaded, and it has the feature which maintains film form, without the resin layer which 
moreover consists of Para orientation aromatic polyamide carrying out melting, and the 
PARAARAMIDO system porosity film of this invention is constituted. 

[0018]It explains more concretely about the separator for cells which uses the PARAARAMIDO 
system porosity film of this invention, and it for below, especially the separator for rechargeable 
batteries. In a rechargeable battery, a shutdown and the short characteristic are important as 
mentioned above, shutdown temperature is made low, and the separator for cells is urged to 
make short temperature high. 

[0019]PARAARAMIDO used for this invention does not almost have strength deterioration to the 
operating temperature of about 200 **, and excelling in heat resistance is known. A form is 
maintained by self-extinguishing, without carrying out thermofusion to about 500 **, and a 
pyrolysis is carried out at the temperature beyond it. Therefore, since the pyrolysis temperature 
of aramid is higher than the pyrolysis temperature of other components currently used for the 
cell, the short temperature of a cell is decided by other pyrolysis temperature or thermofusion 
temperature of a component. 

[0020]In the separator of the PARAARAMIDO system porosjty film of this invention, the 
particles of thermoplastic polymer twined with fibril state polymer of PARAARAMIDO, were 
caught, and in layers, on the whole film, it distributed to particle state and they are arranged at 
least at one side of a film. When a cell carries out a rise in heat locally or on the whole, this 
thermoplastic polymer carries out melting, it enters into the micropore of a PARAARAMIDO 
porous layer in capillarity, micropore is stopped, and current is kept from flowing. Also when 
temperature furthermore rises, since it has entered into the micropore instead of the surface, it 
does not flow out. Thus, the shutdown of a cell is performed. If the particles of two or more 
kinds of thermoplastic polymer from which the melting point furthermore differs are used, the 
temperature requirement where the shutdown of a cell is performed can be made large. 
[0021 ]In the separator for cells, especially the separator for lithium secondary batteries, voidage 
is high and it is preferred that an aperture is small. For example, even if the oxide wafer of 
lithium and a transition metal which is the main ingredients of a cathode drops out, if a separator 
aperture (void) is small enough, problems, such as an internal short, are avoidable. In the porous 
separator of this invention, 5 micrometers - about 0.01 micrometer in an aperture is about 1- 
0.01 micrometer on the average, and it is desirable to especially lithium secondary batteries. 
Since the form of a nonwoven fabric, a paper-like sheet, etc. can also be substituted when an 
aperture exceeds 5 micrometers, the importance as a porosity film fades. 
[0022]The PARAARAMIDO system porosity film of this invention is 5-200 micrometers in 
thickness. At less than 5 micrometers, intensity runs short of thickness as a film, and handling is 
difficult. Although handling is so easy as a film that it is thick, a separator with small thickness is 
desirable in the range which is not short-circuited by a nickel KADONIUMU cell in order to make 
internal resistance as small as possible in a lithium secondary battery, although there are no 
restrictions not much. That is, with the separator for lithium secondary batteries, 5-50 
micrometers is 5-30 micrometers still more preferably as thickness. 

[0023]20 to 90% of voidage is [ the PARAARAMIDO system porosity film of this invention ] more 
desirable than the field of the perviousness of an electrolysis solution, solution retention, and 
ionic permeability. It is 30 to 90% still more preferably. In less than 20%, it becomes insufficient 
ion's moving and the performance as a cell falls. On the other hand, if 90% is exceeded, the 
intensity as a film will run short and handling will become difficult. 
[0024]In the PARAARAMIDO system porosity film of this invention, the layer of the 
PARAARAMIDO porosity film which does not carry out thermofusion pays intensity. The tensile 

strength of the at least 1 direction of this porosity film is a 10-20kg[/mm ] 2 grade, and has the 
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usual aramid system nonwoven fabric and the performance more than equivalent. Incidentally, 
although the intensity of meta-aramid paper is a 5-12kg[/mm ] 2 grade, since conglutination 
between fibrils is not obtained like meta-aramid in PARAARAMIDO, the intensity of commercial 
PARAARAMIDO paper is an about 0.1-3kg[/mm ] 2 grade, and is not practical as a separator. On 
the other hand, the main components of the separator of this invention have the outstanding 
feature which consists of PARAARAMIDO and consists of polymer of the particle state of 
PARAARAMIDO, and fibril state of having the intensity more than meta-aramid paper equivalent, 
in spite of being nonwoven fabric state microscopically. Thereby, even if voidage is high, tensile 
strength practical as a separator and tear strength are maintainable. 

[0025]The PARAARAMIDO system porosity film of this invention can be manufactured from the 
process of following (a) - (e), for example. That is, the solution which distributed thermoplastic 
polymer, and the polymerization liquid of an aramid simple substance can be produced and 
manufactured to a multilayer. 

[0026](a) Distribute thermoplastic polymer in a solvent and produce this thermoplastic polymer 
solution. Although a solvent in particular is not limited, water, a drainage system solution, or 
aramid polymerization liquid can use it industrially. 

[00271(b) In the polar amide system solvent which dissolved two to 10weight %, or a polar urea 
system solvent, the chloride of an alkaline metal or alkaline-earth metals, 0.94-0.99 mol of Para 
orientation aromatic-dicarboxylic-acid halide is added to 1 .00 mol of Para orientation aromatic 
diamine, and it is temperature. - The Para orientation aromatic polyamide concentration 
manufactured by carrying out a condensation polymerization at 20 ** - 50 ** at 1 to 10%. 
Intrinsic viscosity produces the dope of the Para orientation aromatic polyamide polymerization 
liquid which is 1.0 - 2.8 dl/g on the above-mentioned thermoplastic film, and forms a filmy 
material. The above-mentioned process (a) and (b) can be manufactured even if an order is 
reverse. They are also three layers of (b) also as three layers, (a), (b) f and (a), (a), and (b). 
[0028](c) Hold this filmy material to the temperature of not less than 20 **, and fixed humidity, 
and you deposit PARAARAMIDO, and make it immersed into a solidified solution after that. Or it 
is immersed into a solidified solution, deposit and coagulation of PARAARAMIDO are performed 
simultaneously, and a humid filmy material is obtained. Although a solidified solution in particular 
is not limited with a drainage system solution or an alcohol system solution, since a solvent 
recovery process is simplified industrially, those [ its ] who use the drainage system solution or 
alcohol system solution which consists of a solvent used for an aramid polymerization solution 
are advantageous. Specifically, it is solution of a polar amide system solvent or a polar urea 
system solvent. Although N.N-dimethylformamide, N,N-dimethylacetamide, N-methyl-2- 
pyrrolidone (it may abbreviate to NMP hereafter.), or tetramethyl urea is mentioned as these 
solvents, it is not limited to these. 

[0029](d) Wash and remove the chloride of a solvent, an alkaline metal, or alkaline-earth metals 
from the humid filmy material in which PARAARAMIDO deposited. After distilling a solvent out of 
the method of a filmy material being immersed in a solution and eluting a solvent and a chloride, 
and a filmy material, by evaporation, the method of eluting a chloride, etc. are adopted as a 
removing method. As [ both ] a solution when eluting a solvent or a chloride, since water, a 
drainage system solution, or an alcohol system solution can dissolve a solvent and a chloride, it 
is desirable. 

[0030](e) A solvent and the filmy material from which the chloride was removed carry out fixed 
length desiccation below with the melting temperature of the polymer which carries out heat 
melting, and can manufacture the porosity film made into the purpose. Since a film tends to 
contract at the time of desiccation, if it pressurizes uniformly, contraction is controlled and it 
dries, a smooth and beautiful film will be obtained. 

[0031 ]The range is decided to the amount of PARAARAMIDO (still more correctly amide group in 
PARAARAMIDO) like the after-mentioned in the fine aggregate chloride content of the alkaline 
metal in the PARAARAMIDO solution in a process (b), or alkaline-earth metals. If less than 2 
weight % is [ the chloride of an alkaline metal or alkaline-earth metals ] insufficient as for the 
solubility of PARAARAMIDO and it generally exceeds 10 weight %, the chloride of an alkaline 
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metal or alkaline-earth metals does not dissolve in a polar amide system solvent or a polar urea 
system solvent. In less than 1 weight %, productivity falls remarkably and PARAARAMIDO 
concentration becomes disadvantageous industrially. If PARAARAMIDO exceeds 10 weight %, 
PARAARAMIDO will deposit and it will not become a stable PARAARAMIDO solution. 
[0032] PARAARAMIDO in a process (b) is expressed with intrinsic viscosity (in this invention, 
intrinsic viscosity means what is defined later.), and says PARAARAMIDO which shows the value 
of 1.7 ™ 2.5 dl/g preferably 1.0 to 2.8 dl/g. Film strength with intrinsic viscosity sufficient by 1.0 
or less dl/g is not obtained. If intrinsic viscosity exceeds 2.8 dl/g, it will be hard to become a 
stable PARAARAMIDO solution, and PARAARAMIDO deposits and film-ization becomes difficult. 

[0033]If the Para orientation aromatic diamine used for the condensation polymerization of 
PARAARAMIDO in a process (b) is illustrated, A p phenylenediamine, 4, 4-diaminobiphenyl, 2- 
methyl-p phenylenediamine, 2-chloro-p phenylenediamine, 2, 6-dichloro-p phenylenediamine, 2, 
6-naphthalenediamine, 1, 5-naphthalenediamine, 4, 4 -diaminobenzanilide, 3, 4 '-diaminodiphenyl 
ether, etc. can be mentioned. Para orientation aromatic diamine can mix one sort or two sorts, 
and can present a condensation polymerization with them. 

[0034]If the Para orientation aromatic-dicarboxylic-acid halide used for the condensation 
polymerization of PARAARAMIDO in a process (b) is illustrated, Terephthalic acid dichloride, the 
biphenyl 4, 4 -dicarboxylic acid chloride, 2-chloroterephthalic acid dichloride, 2, 5- 
dichloroterephthalic acid dichloride, 2-methylterephthalic acid dichloride, 2, 6-naphthalene- 
dicarboxylic-acid chloride, 1, and 5-naphthaIene-dicarboxylic-acid chloride etc. can be 
mentioned. Para orientation aromatic diamine can mix one sort or two sorts, and can present a 
condensation polymerization with them. 

[0035]In a process (b), the condensation polymerization of PARAARAMIDO is performed in a 
polar amide system solvent or a polar urea system solvent. Although N.N-dimethylformamide, 
N,N-dimethylacetamide, N-methyl-2-pyrrolidone, or tetramethyl urea is mentioned as these 
solvents, it is not limited to these. 

[0036]In a process (b), the chloride of an alkaline metal or alkaline-earth metals is suitably used 
in order to improve the solubility to the solvent of PARAARAMIDO. As an example, although a 
lithium chloride or a calcium chloride is mentioned, it is not limited to these. 
[0037]The addition to the polymerization system of the above-mentioned chloride has the 
preferred range of 0.5-6.0 mol per 1 .0 mol of amide groups generated by a condensation 
polymerization, and its range which is 1.0-4.0 mol is more preferred. A chloride becomes 
insufficient [ less than 0.5 mol / the solubility of PARAARAMIDO to generate ]. Since the 
dissolved amount to the solvent of a chloride will be substantially exceeded if 6.0 mol is 
exceeded, it is not desirable. 

[0038]The porosity film of this invention does not produce independently the dope of 
thermoplastic polymer dispersion liquid and the polymerization liquid of aramid, It can 
manufacture also by producing the dope which distributed thermoplastic polymer and performing 
the process of above-mentioned (c) - (e) similarly into the aramid polymerization liquid of the 
above (b). In this case, in order to make a shutdown function act effectively, it is preferred to 
distribute thermoplastic polymer of 30 to 300 weight section to aramid polymer. If it is less than 
30 weight sections, it may not work in shutdown functional 1 0 minutes, and if 300 weight 
sections are exceeded, the intensity of a film will become low and handling will become difficult. 
[0039]Thus, the aramid system porosity film of this invention obtained, It has high heat 
resistance, high rigidity, high intensity, and the feature of PARAARAMIDO further called electric 
insulation, And it can be used as a separator for cells which was suitable for SEPARETA for cells 
since it had micropore, and was provided with the shutdown function since it was a composite 
material which consists of thermoplastic polymer which carries out heat melting at the time of 
temperature up, and was excellent in safety since short temperature was high. 
[0040] 

[Working example] Hereafter, although an embodiment explains this invention concretely, this 
invention is not limited to these embodiments. The examination and valuation method, or judging 
standard in an embodiment and a comparative example is as being shown below. 
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[0041 ](1) In intrinsic viscosity this invention, intrinsic viscosity was based on the following 
measuring method. That is, about the solution and 96 to 98% sulfuric acid which dissolved the 
PARAARAMIDO polymer 0.5g in 100 ml of sulfuric acid 96 to 98%, flowing time was measured at 
30 ** with the capillary viscometer, respectively, and it asked for intrinsic viscosity with the 
following formula from the ratio of the found flowing time. 
Intrinsic viscosity =In(T/T 0 )/C [unit: dl/g] 

T and T Q is the flowing time of a PARAARAMIDO sulfuric acid solution and sulfuric acid here, 

respectively, and C shows the PARAARAMIDO concentration (dl/g) in a PARAARAMIDO sulfuric 
acid solution. 

[0042](2) The specimen was pierced by the dumbbell cutter by a dumbbell company from the 
tensile test film, and it asked for tensile strength according to JISK-7127 using the Instron 
Japan Instron omnipotent tension tester model 4301. 

[0043](3) The voidage film was cut off in the shape of a square (the length Lcm of one side), and 
weight (Wg) and thickness (Dcm) were measured. It asked for voidage (volume %) from the 

following formula, having assumed the true specific gravity of PARAARAMIDO to be 1.45g/cm 3 . 

100-(W/1.45)/(L 2 xD) 

[0044](4) The air permeability fluid measured as follows the degree which penetrates a film using 
a porous material automatic fine-pores measurement system and Perm-Porometer (the 
manufacturer, U.S., Porous Materials Inc.). The film measured between the mesh supporting 
plates made from stainless steel is fixed to a measured part with a diameter of 20 mm which 
**** and a fluid pass, pneumatic pressure was slowly boiled from 0 atmosphere, it raised to 6 
atmospheres, and the transmission quantity of the air at the time of 3 atmospheres was 
displayed in cc/sec. 

[0045](5) The internal resistance film was cut off in size of 20 mm x 30 mm for separators, and 
the electrolysis solution made to dissolve LiBF 4 in the mixed solvent of 1 to 1 of ethylene 

carbonate and dimethyl carbonate (1 mol / L concentration) was impregnated. Two platinum 
disks 0.2 mm in thickness and 1 7.3 mm in diameter were respectively used as positive and an 
anode, and the inter-electrode inner electrical resistance of the platinum disk [ in / for a 
separator / to inter-electrode / **** and the frequency of 1 kHz ] was measured. 
[0046]The separable flask of 5 I. (I) which has the polymerization impeller, the thermometer, 
nitrogen inhalant canal, and granular material addition opening of embodiment 1 1. poly (Para Feni 
rente REFUTARUAMIDO) was used, and the poly (Para Feni rente REFUTARUAMIDO) (it 
abbreviates to PPTA henceforth.) polymerization was performed. The flask was dried enough, 
4200 g of N-methyl-2-pyrrolidone (it abbreviates to NMP henceforth.) was taught, the calcium 
chloride powder 272. 7g dry at 200 ** for 2 hours was added, temperature up was carried out to 
1 00 **, and it was made to dissolve thoroughly. It returned to the room temperature, a p 
phenylenediamine and 132.9 g were added, and it was made to dissolve thoroughly. Keeping this 
solution at 20 ** **2 **, 243.3 g of terephthalic acid dichloride was divided into ten, and it added 
every about 5 minutes. It riped for 1 hour, keeping a solution at 20 ** **2 **, agitating also after 
that, The obtained polymerization liquid (it abbreviates to a PPTA dope henceforth.) is a liquid 
crystal phase of 6% of PPTA concentration, and showed optical anisotropy. It was 2.01 dl/g when 
the intrinsic viscosity of PPTA obtained by sampling a part, reprecipitating with water and taking 
out as polymer was measured. 

[0047]2. 100 g of PPTA dopes of the preparation above of the PPTA dope for coatings were 
scaled to the 500-ml separable flask which has an impeller, a thermometer, a nitrogen inhalant 
canal, and a liquid addition opening, and 150-ml NMP was added gradually. It prepared eventually 
in the solution of the isotropic phase whose ppy^ concentration is 2.4 weight %, defoamed under 
decompression, and was considered as the dope for coatings. 

[0048]3. lower density polyolefine 40wt% of aqueous dispersion (the product made from Mitsui 
Petrochemistry.) with a preparation mean particle diameter of 6 micrometers of the 
thermoplastic polymer solution for coatings Having put CHEMIPEARL and M-200 100g into a 
500-ml separable flask, and stirring it, sodium alginate (made by Wako Pure Chem) 1.5wt% of 
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solution [ 1 0Og of ] was added, 5g of isopropyl alcohol was added further, and it was considered 
as the thermoplastic polymer solution for coatings. 

[0049]4. The thermoplastic polymer solution for coatings of the production above 3 of a porosity 
film was coated on the 0.1-mm-thick PET film by coating speed 0.2 m/min by the bar coating 
machine by tester industrial incorporated company at 0.07 mm of thickness. Next, the dope for 
coatings of above-mentioned 2. was coated by 0.35 mm of thickness on the above-mentioned 
thermoplastic polymer membrane, and the filmy material was formed. Subsequently, it held for 
about 20 minutes in 40 ** heating oven. In the meantime, PPTA deposited and the filmy material 
was milked. After immersing this in ion exchange water and solidifying it, the stream of ion 
exchange water washed for 4 hours. Having inserted into the felt made from meta-aramid the 
filmy material after washing which carried out moistness from both sides, having placed it on the 
3-mm-thick aluminum board, having wrapped in the vacuum bag, having carried out the seal of 
the surroundings of it by the sealing agent, and lengthening to a vacuum, it dried at 70 ** for 4 
hours, and the film was obtained. 

[0050]5. The physical-properties profitable **** film of the porosity film was 30 micrometers in 
thickness. The porous layer which has a void with the aperture of 0.01-0.2 micrometer where, as 
for one side, thickness consists of about 0.1 micrometer or less of fibril state, and stratified 
PPTA resin at about 15 micrometers when a film is observed with a scanning electron 
microscope, Another one side had become two-layer [ of the layer which the particles 
(CHEMIPEARL M-200) of lower density polyolefine about 15 micrometers thick were caught by 
porous PPTA resin, and was fixed ]. As for this film, in PPTA resin, lower density polyolefine 
consisted of about 40 weight % about 60weight %. And the air permeability of the obtained film 
was 5.3cc/sec, and internal resistance was 11 ohms. Next, the air permeability after heating the 
obtained film for 5 minutes at 150 ** in hot wind oven was Occ/sec, and internal resistance was 
not less than 100ohms. 

[0051 ]6. The evaluation cathode as a separator for cells, The paste (NMP solvent) which mixed 
nickel-acid-lithium powder, carbonaceous conducting material powder, and polyvinylidene fluoride 
by the weight ratio 87:10:3 was applied to 20-micrometer aluminium foil, it dried and pressed and 
the 92-micrometer-thick sheet (pack density is 3.0g/cc) was used. The anode applied to 10- 
micrometer copper foil the paste (N methyl-pyrrolidone solvent) which mixed polyvinylidene 
fluoride with graphite powder by the weight ratio 90:10, it dried, it pressed and the 1 10- 
micrometer-thick sheet was used for it. The liquid which dissolved 6 phosphorus-fluoride acid 
lithium in the mixed solvent of ethylene carbonate, dimethyl carbonate, and ethyl methyl 
carbonate (1 mol / L concentration) was used for the electrolysis solution. The separator used 
the porosity film produced for the preceding clause 4. A cell is made into the monotonous mold 
structure whose cathode area is 2.34 square centimeters, and after piling up what was prepared 
above in order of a negative electrode sheet, a separator, and a positive electrode sheet in an 
argon atmosphere box, the separator was made to fully impregnate an electrolysis solution. With 
the charge voltages 4.2V and the discharge voltage 2.75V, at 8 cycle ********** and the time, 
the service capacity of 8 cycle eye was 7.3mAH (1.5 mA of discharge current), does not have 
cycle degradation, either and operated the produced cell normally. Next, after heating the 
obtained film for 5 minutes at 150 ** in hot wind oven, evaluation as a separator for cells was 
performed by the above-mentioned method, but it did not operate as a cell. That is, it has a 
shutdown function. 

[0052] 100 g of PPTA dopes of 1. of the preparation embodiments 1 of the PPTA dope for 
embodiment 21. coatings were scaled to an impeller, a thermometer, a nitrogen inhalant canal, 
and the 500-ml separable flask that has a liquid addition opening, and 20-mi NMP was added 
gradually. It prepared eventually in the solution of the liquid crystal phase whose PPTA 
concentration is 5.0 weight %, defoamed under decompression, and was considered as the dope 
for coatings. 

[0053]2. lower density polyolefine 40wt% of aqueous dispersion (the product made from Mitsui 
Petrochemistry.) with a preparation mean particle diameter of 6 micrometers of the 
thermoplastic polymer solution for coatings Having put CHEMIPEARL and M-200 100g into a 
500-ml separable flask, and stirring it, 100g of 1.5wt% solution of sodium alginate (made by Wako 
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Pure Chem) was added, 5g of isopropyl alcohol was added further, and it was considered as the 
thermoplastic polymer solution for coatings. 

[0054]3. The thermoplastic polymer solution for coatings of production above-mentioned 2. of a 
porosity film was coated on the 0.1-mm-thick PET film by coating speed 0.2 m/min by the bar 
coating machine by tester industrial incorporated company at 0.07 mm of thickness. The dope 
for coatings of above-mentioned 1. was coated by 0.15 mm of thickness on the above- 
mentioned thermoplastic polymer membrane, and the filmy material was formed. Subsequently, it 
held for about 20 minutes in 40 ** heating oven. In the meantime, PPTA deposited and the filmy 
material was milked. It washed for 4 hours, pouring ion exchange water, after immersing this in 
ion exchange water and solidifying it. Having inserted the filmy material of the damp or wet 
condition after washing into the felt made from meta-aramid from both sides, having placed it on 
the 3-mm-thick aluminum board, having wrapped in the vacuum bag, having carried out the seal 
of the surroundings of it by the sealing agent, and lengthening to a vacuum, it dried at 70 ** for 4 
hours, and the porosity film was obtained. 

[0055]4. The physical-properties profitable **** film of the porosity film was 30 micrometers in 
thickness. The porous layer which has a void with the aperture of 0.05-0.2 micrometer by 
thickness consisting of about 0.1 micrometer or less of fibril state, and stratified PPTA resin at 
about 15 micrometers, as for one side when a film is observed with a scanning electron 
microscope, Another one side had become two-layer [ of the layer which the particles 
(CHEMIPEARL, M-200) of lower density polyolefine about 15 micrometers thick were caught by 
porous PPTA resin, and was fixed ]. The air permeability of the obtained film was 4.7cc/sec, and 
internal resistance was 10ohms. Next, the air permeability after heating 150 ** of obtained films 
for 5 minutes in hot wind oven was Occ/sec, and internal resistance was not less than 100ohms. 
[0056]Embodiment 31. 100 g of PPTA dopes of 1. of the preparation embodiments 1 of the PPTA 
dope for coatings were scaled to an impeller, a thermometer, a nitrogen inhalant canal, and the 
500-ml separable flask that has a liquid addition opening, and 150-ml NMP was added gradually. 
It prepared eventually in the solution of the isotropic phase whose PPTA concentration is 2.4 
weight %, defoamed under decompression, and was considered as the dope for coatings. 
[0057]2. lower density polyolefine 40wt% of aqueous dispersion (the product made from Mitsui 
Petrochemistry.) with a preparation mean particle diameter of 6 micrometers of the 
thermoplastic polymer solution for coatings Having put CHEMIPEARL and M-200 into a 500-ml 
separable flask, and stirring 100 g for them, 100g of 1.5wt% of sodium alginate (made by Wako 
Pure Chem) solution was added, 5g of isopropyl alcohol was added further, and it was considered 
as the thermoplastic polymer solution for coatings. 

[0058]3. By the bar coating machine by tester industrial incorporated company, by coating speed 
0.2 m/min, on the 0.1^-mm-thick PET film, after coating the thermoplastic polymer solution for 
coatings of production above-mentioned 2. of a porosity film by 0.07 mm of thickness, it was put 
into 50 ** oven for 120 minutes, and was dried. On the above-mentioned dry thermoplastic 
polymer membrane, the dope for coatings of above-mentioned 1. was coated by 0.35 mm of 
thickness, and was used as the filmy material. Subsequently, it held for about 20 minutes in 40 
** heating oven. In the meantime, PPTA deposited and the filmy material was milked. It washed 
for 4 hours, pouring ion exchange water, after immersing this in ion exchange water and 
solidifying it. Having inserted into the felt made from meta-aramid the filmy material after 
washing which carried out moistness from both sides, having placed it on the 3-mm-thick 
aluminum board, having wrapped in the vacuum bag, having carried out the seal of the 
surroundings of it by the sealing agent, and lengthening to a vacuum, it dried at 70 ** for 4 
hours, and the porosity film was obtained. 

[0059]4. The physical-properties profitable **** film of the porosity film was 30 micrometers in 
thickness. When the film was observed with the scanning electron microscope, one side was a 
porous layer which has a void with the aperture of 0.05-0.2 micrometer by thickness consisting 
of about 0.1 micrometer or less of fibril state, and stratified PPTA resin at about 15 
micrometers. Another one side had become two-layer [ of the layer which the particles 
(CHEMIPEARL, M-200) of lower density polyolefine about 15 micrometers thick were caught by 
porous PPTA resin, and was fixed ]. The air permeability of the obtained film was 4.3cc/sec, and 
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internal resistance was 10ohms. Next, the air permeability after heating the obtained film for 5 
minutes at 150 ** in hot wind oven was Occ/sec, and internal resistance was not less than 
100ohms. 

[0060] 100 g of PPTA dopes of 1. of the preparation embodiments 1 of the PPTA dope for 
embodiment 41. coatings were scaled to an impeller, a thermometer, a nitrogen inhalant canal, 
and the 500-ml separable flask that has a liquid addition opening, and 1 50-ml NMP was added 
gradually. It prepared eventually in the solution of the isotropic phase whose PPTA 
concentration is 2.4 weight %, defoamed under decompression, and was considered as the dope 
for coatings. 

[006 1]2. low-molecular-weight polyolefine 40wt% of aqueous dispersion (the product made from 
Mitsui Petrochemistry.) with a preparation mean particle diameter of 2.5 micrometers of the 
thermoplastic polymer particle dispersion liquid for coatings After putting CHEMIPEARL and W- 
500 100ml into the bat made from polyethylene and drying in 50 ** oven for 4 hours, it powders 
with an electric coffee mill. 15g of powder of the obtained low-molecular-weight polyolefine was 
put into a 500-ml separable flask, stirring, further, 100g of NMP(s) were added, 50g added, and 
the PPTA dope of 1. of Embodiment 1 was used as the thermoplastic polymer particle dispersion 
liquid for coatings. 

[0062]3. The thermoplastic polymer particle dispersion liquid for coatings of production above- 
mentioned 2. of a porosity film were coated on the 0.1-mm-thick PET film by coating speed 0.2 
m/min by the bar coating machine by tester industrial incorporated company at 0.1 mm of 
thickness. The dope for coatings of above-mentioned 1. was coated by 0.35 mm of thickness on 
the above-mentioned thermoplastic polymer particle dispersion film. It held for about 20 minutes 
in 40 ** heating oven. In the meantime, PPTA deposited and the filmy material was milked. It 
washed for 4 hours, pouring ion exchange water, after immersing this film in ion exchange water 
and solidifying it. Having inserted into the felt made from meta-aramid the filmy material after 
washing which carried out moistness from both sides, having placed it on the 3-mm-thick 
aluminum board, having wrapped in the vacuum bag, having carried out the seal of the 
surroundings of it by the sealing agent, and lengthening to a vacuum, it dried at 50 ** for 7 
hours, and the porosity film was obtained. 

[0063]4. The physical-properties profitable **** film of the porosity film was 30 micrometers in 
thickness. The porous layer which has a void with the aperture of 0.05 m - 0.2 micrometer by 
thickness consisting of about 0.1 micrometer or less of fibril state, and stratified PPTA resin at 
about 15 micrometers, as for one side when a film is observed with a scanning electron 
microscope, As for another one side, thickness had become two-layer [ of the layer which the 
particles (CHEMIPEARL, W-500) of low-molecular-weight polyolefine were caught by porous 
PPTA resin, and was fixed at about 15 micrometers ]. The air permeability of the obtained film 
was 4.7cc/sec, and internal resistance was 10ohms. Next, the air permeability after heating the 
obtained film for 5 minutes at 150 ** in hot wind oven was Occ/sec, and internal resistance was 
not less than 100ohms. 

[0064] 100 g of PPTA dopes of 1. of the preparation embodiments 1 of the PPTA dope for 
embodiment 51. coatings were scaled to an impeller, a thermometer, a nitrogen inhalant canal, 
and the 500-ml separable flask that has a liquid addition opening, and 1 50-ml NMP was added 
gradually. It prepared eventually in the solution of the isotropic phase whose PPTA 
concentration is 2.4 weight %, defoamed under decompression, and was considered as the dope 
for coatings. 

[0065]2. low-molecular-weight polyolefine 40wt% of aqueous dispersion (the product made from 
Mitsui Petrochemistry.) with a preparation mean particle diameter of 1 micrometer of the 
thermoplastic polymer solution for coatings Having put CHEMIPEARL and WP-100 100g into a 
500-ml separable flask, and stirring it, sodium alginate (made by Wako Pure Chem) 1.5wt% of 
solution [ 1 0Og of ] was added, 5g of isopropyl alcohol was added further, and it was considered 
as the thermoplastic polymer solution for coatings. 

[0066]3. The thermoplastic polymer particle dispersion liquid for coatings of production above- 
mentioned 2. of a porosity film were coated on the 0.1-mm-thick PET film by coating speed 0.2 
m/min by the bar coating machine by tester industrial incorporated company at 0.07 mm of 
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thickness. The dope for coatings of above-mentioned 1. was coated by 0.35 mm of thickness on 
the above-mentioned thermoplastic polymer particle dispersion film, and the filmy material was 
formed. Subsequently, it held for about 20 minutes in 40 ** heating oven. In the meantime, PPTA 
deposited and the filmy material was milked. It is immersed in ion exchange water and it was 
solidified, and it washed after that for 4 hours, pouring ion exchange water. Having inserted into 
the felt made from meta-aramid the filmy material after washing which carried out moistness 
from both sides, having placed it on the 3-mm-thick aluminum board, having wrapped in the 
vacuum bag, having carried out the seal of the surroundings of it by the sealing agent, and 
lengthening to a vacuum, it dried at 70 ** for 4 hours, and the porosity film was obtained. 
[0067]4. The physical-properties profitable **** film of the porosity film was 30 micrometers in 
thickness. The porous layer which has a void with the aperture of 0.05-0.2 micrometer by 
thickness consisting of about 0.1 micrometer or less of fibril state, and stratified PPTA resin at 
about 15 micrometers, as for one side when a film is observed with a scanning electron 
microscope, Another one side had become two-layer [ of the layer which the particles 
(CHEMIPEARL, W-100) of low-molecular-weight polyolefine about 15 micrometers thick were 
caught by porous PPTA resin, and was fixed ]. The air permeability of the obtained film was 
4.7cc/sec, and internal resistance was 10ohms. Next, the air permeability after heating 190 ** of 
obtained films for 5 minutes in hot wind oven was 0 cc/sec, and internal resistance was not less 
than 100ohms. 

[0068]5. Using [ and ] the same thing as 6. of Embodiment 1 as the evaluation cathode, anode, 
and electrolysis solution as a separator for cells, the separator used the porosity film produced 
by preceding clause 3. After making a cell into the monotonous mold structure which made 
cathode area 2.34 square centimeters and piling up in order of a negative electrode sheet, a 
separator, and a positive electrode sheet in an argon atmosphere box, the separator was made 
to fully impregnate an electrolysis solution. With the charge voltages 4.2V and the discharge 
voltage 2.75V, at 8 cycle ********** and the time, the service capacity of 8 cycle eye was 
7.3mAH (1.5 mA of discharge current), does not have cycle degradation, either and operated the 
produced cell normally. 

[0069]low-molecular-weight polyolefine 40wt% of aqueous dispersion (the product made from 
Mitsui Petrochemistry.) with a preparation mean particle diameter of 2.5 micrometers of the 
thermoplastic polymer particle mixing PPTA dope for embodiment 61. coatings After putting 
CHEMIPEARL and W-500 100ml into the bat made from polyethylene and drying in 50 ** oven 
for 4 hours, it powders with an electric coffee mill. The powder 4.5g of the obtained low- 
molecular-weight polyolefine An impeller, a thermometer, It scales to the 500-ml separable flask 
which has a nitrogen inhalant canal and a liquid addition opening, Having added gradually and 
agitating 225-ml NMP further, 75g added, and the PPTA dope of 1. of Embodiment 1 was 
defoamed under preparation of a thermoplastic polymer particle mixing PPTA dope, and 
decompression, and was considered as the dope for coatings. The rate of PPTA resin of the 
dope for these coatings and thermoplastic polymer was equivalent weight (weight ratio). 
[0070]2. The thermoplastic polymer particle mixing PPTA dope for coatings of production above- 
mentioned 1. of a porosity film was coated on the 0.1-mm-thick PET film by coating speed 0.2 
m/min by the bar coating machine by tester industrial incorporated company at 0.30 mm of 
thickness, and the filmy material was formed. It held for about 20 minutes in 40 ** heating oven. 
In the meantime, PPTA deposited and the filmy material was milked. It washed for 4 hours, 
pouring ion exchange water, after immersing this filmy material in ion exchange water and 
solidifying it. Having inserted into the felt made from meta-aramid the filmy material after 
washing which carried out moistness from both sides, having placed it on the 3-mm-thick 
aluminum board, having wrapped in the vacuum bag, having carried out the seal of the 
surroundings of it by the sealing agent, and lengthening to a vacuum, it dried at 50 ** for 7 
hours, and the porosity film was obtained. 

[0071]3. The physical-properties profitable **** film of the porosity film was 30 micrometers in 
thickness. When the film was observed with the scanning electron microscope, it consisted of 
about 0.1 micrometer or less of fibril state, and stratified PPTA resin, and the particles 
(CHEMIPEARL, W-500) of low-molecular-weight polyolefine were distributing in the porous layer 
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which has a void with the aperture of 0.05-0.2 micrometer. The air permeability of the obtained 
film was 4.7cc/sec, and internal resistance was 10ohms. Next, the air permeability after heating 
the obtained film for 5 minutes at 150 ** in hot wind oven was Occ/sec, and internal resistance 
was not less than 100ohms. 

[0072]4. Using [ and ] the same thing as 6. of Embodiment 1 as the evaluation cathode, anode, 
and electrolysis solution as a separator for cells, the separator used the porosity film produced 
by preceding clause 3. After making a cell into the monotonous mold structure which made 
cathode area 2.34 square centimeters and piling up in order of a negative electrode sheet, a 
separator, and a positive electrode sheet in an argon atmosphere box, the separator was made 
to fully impregnate an electrolysis solution. With the charge voltages 4.2V and the discharge 
voltage 2.75V, at 8 cycle ********** and the time, the service capacity of 8 cycle eye was 
7.3mAH (1.5 mA of discharge current), does not have cycle degradation, either and operated the 
produced cell normally. Next, after heating the obtained film for 5 minutes at 150 ** in hot wind 
oven, evaluation as a separator for cells was performed by the above-mentioned method, but it 
did not operate as a cell. 

[0073]low-molecular-weight polyolefine 40wt% of aqueous dispersion (the product made from 
Mitsui Petrochemistry.) with a preparation mean particle diameter of 1 micrometer of the 
thermoplastic polymer particle mixing PPTA dope for embodiment 71. coatings CHEMIPEARL 
and W-700 were powdered with the electric coffee mill, after putting into the 100-ml bat made 
from polyethylene and drying in 50 ** oven for 4 hours. The powder 4.5g of the obtained low- 
molecular-weight polyolefine An impeller, a thermometer, It scales to the 500-ml separable flask 
which has a nitrogen inhalant canal and a liquid addition opening, 75g of PPTA dopes of 1. of 
Embodiment 1 were added having added gradually and agitating 225-ml NMP further, the 
thermoplastic polymer particle mixing PPTA dope was prepared, and it defoamed under 
decompression, and was considered as the dope for coatings. The rate of PPTA resin of the 
dope for these coatings and thermoplastic polymer was equivalent weight (weight ratio). 
[0074]2. A thermoplastic polymer particle mixing PPTA dope for coatings of production above- 
mentioned 1. of a porosity film was coated on a 0.1-mm-thick PET film by coating speed 0.2 
m/min by a bar coating machine by tester industrial incorporated company at 0.30 mm of 
thickness, and a filmy material was formed. It held for about 20 minutes in 40 ** heating oven. In 
the meantime, PPTA deposited and a filmy material was milked. It washed for 4 hours, pouring 
ion exchange water, after immersing this filmy material in ion exchange water and solidifying it. 
Having inserted into felt made from meta-aramid a filmy material after washing which carried out 
moistness from both sides, having placed it on a 3-mm-thick aluminum board, having wrapped in 
a vacuum bag, having carried out the seal of the surroundings of it by a sealing agent, and 
lengthening to a vacuum, it dried at 50 ** for 7 hours, and a porosity film was obtained. 
[0075]3. A physical-properties profitable **** film of a porosity film was 30 micrometers in 
thickness. When a film was observed with a scanning electron microscope, it consisted of about 
0.1 micrometer or less of fibril state, and stratified PPTA resin, and particles (CHEMIPEARL, W- 
700) of low-molecular-weight polyolefine were distributing in a porous layer which has a void 
with an aperture of 0.05-0.2 micrometer. Air permeability of an obtained film was 4.7cc/sec, and 
internal resistance was 10ohms. Next, air permeability after heating an obtained film for 5 
minutes at 190 ** in hot wind oven was Occ/sec, and internal resistance was not less than 
100ohms. 

[0076]Comparative example 11. 100 g of PPTA dopes of 1. of the preparation embodiments 1 of 
the dope for coatings were scaled to an impeller, a thermometer, a nitrogen inhalant canal, and 
the 500-ml separable flask that has a liquid addition opening, and 150 ml of NMP liquid was ^ 
added gradually. Eventually, PPTA concentration prepared to 2.4weight %, defoamed under 
decompression, and considered it as the dope for coatings. 

[0077]2. The dope for coatings of production above-mentioned 1 . of a porosity film was coated 
on the glass plate by coating speed 0.2 m/min by the bar coating machine by tester industrial 
incorporated company at 0.30 mm of thickness, and the filmy material was formed. Subsequently, 
it held for about 20 minutes in 40 ** heating oven. In the meantime, PPTA deposited and the 
filmy material was milked. This film is immersed in ion exchange water, and was solidified, and it 
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washed for about 4 hours, pouring ion exchange water after that.lt dried at 1 20 ** for 2 hours, 
the felt made from meta-aramid having pinched the humid film after washing from both sides, 
and having placed it on the 3-mm-thick aluminum board, having wrapped in the vacuum bag, 
having carried out the seal of the surroundings of it by the sealing agent, and lengthening to a 
vacuum. 

[0078]3. As for the physical-properties profitable **** film of the porosity film, the voidage was 
45% in thickness in 1 1.4micron. When the film was observed with the scanning electron 
microscope, it was a porosity film which consists of about 0.1 micrometer or less of fibril state, 
and stratified PPTA resin, and has a void with the aperture of 0.05-0.2 micrometer. When the air 
permeability of the obtained film was measured, it was 6.7cc/sec. Next, after heating a film for 5 
minutes at 170 ** in hot wind oven, when air permeability was measured, there was no change in 
infiltration in 6.7cc/sec. 

[0079]4. Using [ and ] the same thing as 6. of Embodiment 1 as the evaluation cathode, anode, 
and electrolysis solution as a separator for cells, the separator used the porosity film produced 
by preceding clause 3. After making a cell into the monotonous mold structure which made 
cathode area 2.34 square centimeters and piling up in order of a negative electrode sheet, a 
separator, and a positive electrode sheet in an argon atmosphere box, the separator was made 
to fully impregnate an electrolysis solution. With the charge voltages 4.2V and the discharge 
voltage 2.75V, at 8 cycle ********** and the time, the service capacity of 8 cycle eye was 
7.3mAH (1.5 mA of discharge current), does not have cycle degradation, either and operated the 
produced cell normally. Next, after heating 190 ** of the Honda porosity films for 5 minutes in 
hot wind oven, this separator was built into the monotonous cell by the same method as the 
above, and it operated to the place and normalcy which did the charging and discharging cycle 
test as a cell. That is, a shutdown mechanism did not work. 

[0080] Reference example 1 1. Using the same dope for coatings as the production embodiments 
1 of a porosity film, the thermoplastic polymer (CHEMIPEARL, M-200) dope was coated to 0.01 
mm, the PPTA dope was coated in thickness of 0.35 mm, and the film was obtained in the same 
procedure as Embodiment 1. 

[0081]2. The physical-properties profitable **** film of the porosity film was 21 micrometers in 
thickness. The porous layer which has a void with the aperture of 0.01-0.2 micrometer where, as 
for one side, thickness consists of about 0.1 micrometer or less of fibril state, and stratified 
PPTA resin at about 15 micrometers when a film is observed with a scanning electron 
microscope, Another one side had become two-layer [ of the layer which the particles of lower 
density polyolefine about 6 micrometers thick were caught by the fibril of PPTA, and was fixed ]. 
As for this film, in PPTA resin, lower density polyolefine consisted of about 20 weight % about 
80weight %. The air permeability of the obtained film was 5.3cc/sec, and internal resistance was 
1 1ohms. Next, the air permeability after heating 150 ** of obtained films for 5 minutes in hot 
wind oven was 2cc/sec, and internal resistance was 15ohms. That is, the shutdown function was 
insufficient. 

[0082]low~molecular-weight polyolefine 40wt% of aqueous dispersion (the product made from 
Mitsui Petrochemistry.) with a preparation mean particle diameter of 2.5 micrometers of the 
thermoplastic polymer particle mixing PPTA dope for reference example 21. coatings 
CHEMIPEARL and W-500 100ml were powdered with the electric coffee mill, after putting into 
the bat made from polyethylene and drying in 50 ** oven for 4 hours. The powder 1g of the 
obtained low-molecular-weight polyolefine is scaled to the 500-ml separable flask which has an 
impeller, a thermometer, a nitrogen inhalant canal, and a liquid addition opening, 75g of ppjA 
dopes of 1. of Embodiment 1 were added having added gradually and agitating 225-ml NMP 
further, the thermoplastic polymer particle mixing PPTA dope was prepared, and it defoamed 
under decompression, and was considered as the dope for coatings. PPTA resin was [ the lower 
density polyolefine of the rate of ppjA resin of this dope and lower density polyolefine ] about 
20 weight % about 80weight %. 

[0083]2. The thermoplastic polymer particle mixing PPTA dope for coatings of the production 
above 1 of a porosity film was coated on the PET film of thickness .1mm by coating speed 0.2 
m/min by the bar coating machine by tester industrial incorporated company at 0.30 mm of 
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thickness, and the filmy material was formed. Subsequently, it held for about 20 minutes in 40 ** 
heating oven. In the meantime, PPTA deposited and the filmy material was milked. It washed for 
4 hours, pouring ion exchange water, after immersing this filmy material in ion exchange water 
and solidifying it. It dried at 50 ** for 7 hours, having inserted into the felt made from meta- 
aramid the filmy material after washing which carried out moistness from both sides, having 
placed it on the 3-mm-thick aluminum board, having wrapped in the vacuum bag, having carried 
out the seal of the surroundings of it by the sealing agent, and lengthening to a vacuum. 
[0084]3. The physical-properties profitable **** film of the porosity film was 30 micrometers in 
thickness. When the film was observed with the scanning electron microscope, it consisted of 
about 0.1 micrometer or less of fibril state, and stratified PPTA resin, and the particles 
(CHEMIPEARL, W-500) of low-molecular-weight polyolefine were distributing in the porous layer 
which has a void with the aperture of 0.05-0.2 micrometer. The air permeability of the obtained 
film was 4.7cc/sec, and internal resistance was 10ohms. Next, the air permeability after heating 
150 ** of obtained films for 5 minutes in hot wind oven was 2cc/sec, and internal resistance was 
20ohms. That is, the shutdown function was insufficient. 

[Effect of the Invention]The PARAARAMIDO system porosity film which consists of at least two 
or more materials of porous PARAARAMIDO which employs efficiently high heat resistance, high 
rigidity, high intensity, and the feature of PARAARAMIDO further called electric insulation by this 
invention, and has micropore, and the thermoplastic polymer which carries out heat melting at 
the time of temperature up is provided. This PARAARAMIDO system porosity film can be 
conveniently used as the separator for cells excellent in safety and heat resistance provided 
with the shutdown function, and a mechanical property, especially a separator for rechargeable 
batteries. 



[Translation done.] 
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